We examine the relation between the cost of equity capital and seven attributes of earnings: quality, persistence, predictability, smoothness, value relevance, timeliness and conservatism. We refer to the first four attributes as accounting-based because measures of these constructs are typically based on accounting information only. We refer to the last three attributes as market-based because proxies for these constructs are typically based on relations between market data and accounting data. Our results show that firms with the most favorable values of each attribute, viewed individually, enjoy significantly lower costs of capital than firms with the least favorable values. The largest cost of capital effects are found for the accounting-based attributes; within this set, earnings quality has the strongest effects. Among the market-based attributes, value relevance dominates timeliness and conservatism. Considering all attributes together, we find that investors consistently price earnings quality and earnings persistence, and to a lesser extent, value relevance.
Introduction
We investigate the association between attributes of accounting earnings and investors' resource allocation decisions, using the cost of equity capital as a summary indicator of those decisions.
Specifically, we analyze the extent to which firms with favorable values of seven characteristics, suggested by prior research as capturing desirable features of earnings, enjoy a lower cost of capital. We start from the premise of a relation between the cost of capital and properties of firm-specific information, and from the presumption that earnings is a premier source of firm-specific information.
1 The properties we consider are attributes used in previous accounting research to characterize earnings: quality, persistence, predictability, smoothness, value relevance, timeliness and conservatism. Our intent is to shed light on which earnings attributes appear to matter most to investors, as evidenced by the strength of association between the attributes and our measure of their resource allocation decisions.
Based on the way prior research has operationalized the earnings attributes we consider, we refer to quality, persistence, predictability and smoothness as "accounting-based" because they are measured using accounting information only. Prior studies measure earnings quality using either the mapping of current accruals into cash flows or some measure of abnormal accruals (e.g., Dechow and Dichev [2002] ; Francis, LaFond, Olsson and Schipper [2002] ); measures of earnings persistence typically rely on the estimated slope coefficient in a regression of current earnings on lagged earnings (e.g., Lev [1983] ); measures of earnings predictability focus on the prediction errors from a time-series earnings model (e.g., Lipe [1990] ); and smoothness measures are based on the volatility of earnings relative to some benchmark, such as cash flows (e.g., Leutz, Nanda and Wisocki [2003] ; Thomas and Zhang [2002] ).
Also following previous research, we refer to value relevance, timeliness and conservatism as "market-based" earnings attributes because measures of these constructs are based on the estimated relation between accounting earnings and market prices or returns. For example, many prior studies 1 Previous analytical and empirical research which demonstrates this relation includes Easley and O'Hara [2001] ; Easley, Hvidkjaer and O'Hara [2002] ; Francis, LaFond, Olsson and Schipper [2002] ; and Botosan [1997] .
measure value relevance as the R 2 from a regression of annual returns on annual earnings (e.g., Collins, Maydew and Weiss [1997] ; Francis and Schipper [1999] ). Reverse regressions of earnings on variables capturing positive stock returns and negative stock returns provide measures of timeliness (the reverse regression R 2 ; see, for example, Bushman, Chen, Engel and Smith [2003] ; Ball, Kothari and Robin [2000] ) and conservatism (the ratio of the reverse regression coefficient on negative returns to the coefficient on positive returns; see, for example, Basu [1997] ; Pope and Walker [1999] ).
Our investigations are motivated by previous research which uses earnings attributes to describe desirable characteristics of reporting systems, with the implication that those involved in the financial reporting process (standard setters, preparers, auditors, enforcement authorities) should strive for earnings with certain attributes. 2 Assuming that earnings attributes are desirable to the extent they result in a discernible capital market advantage conferred by investors, we choose as our measure of this advantage the equity cost of capital. That is, we interpret prior research as suggesting predictable associations between earnings attributes and measures of the cost of equity, for example, an association between lower costs of equity and more value relevant earnings, controlling for known risk factors.
We investigate these associations along three dimensions. First, we test whether earnings attributes identified in prior research as desirable or beneficial are individually associated with a lower cost of capital. Second, we analyze whether measures of these individual associations vary across earnings attributes, that is, whether the capital market benefits associated with some earnings attributes exceed the benefits associated with other attributes. Finally, we test for conditional effects of earnings attributes, based on assessments of the association between the cost of equity capital and each attribute, 2 For example, Lev and Zarowin [1999] attribute their finding of decreased value relevance of financial information to shortcomings in the financial reporting model, and imply that the changes they recommend would result in increased value relevance. As another example, Joos and Lang [1994] interpret their finding of no increase in German and French firms' R 2 values and coefficient estimates (from regressions of 12-month returns on the level and change in annual earnings) in the post European Union directive period, as suggesting that the directives did little to improve the value relevance of financial reporting in these countries. The implication from both studies is that value relevance is a beneficial attribute of earnings, which standard setters and policy makers should consider in setting financial reporting standards. conditional on the others. These conditional tests are aimed at identifying whether earnings attributes have distinct cost of equity effects or whether one or more attributes subsumes the others.
We use two complementary approaches to assessing the association between cost of capital estimates and earnings attributes. The first approach uses ex ante cost of equity estimates derived from Value Line (VL) analyst forecasts. Using cross-sectional regression estimates for a sample of over 85,000 firm-quarters over 1975-2001 (representing 1,865 distinct firms), we find that each earnings attribute, considered separately, is significantly associated with the cost of equity capital, controlling for known risk proxies (beta, size and the book to market ratio). Specifically, firms with the most favorable values of each attribute have significantly lower costs of equity than firms with the least favorable values.
The largest individual effect is a 396 basis point (bp) differential between the best and worst earnings quality deciles and the smallest effect is a 34 bp differential between the most and least conservative earnings deciles. In between, earnings persistence has a 216 bp spread, earnings smoothness and earnings value relevance have 114-120 bp spreads, and earnings timeliness and earnings predictability have 56-71 bp spreads. In conditional tests which consider all seven earnings attributes jointly, smoothness, timeliness and conservatism are no longer associated with the cost of equity; predictability is inversely associated with the cost of equity (conditional on the other earnings attributes, firms with more predictable earnings have higher, not lower, costs of equity), and three attributes continue to be strongly positively associated with the cost of equity: quality (416 bp spread), persistence (158 bp spread) and value relevance (71 bp spread).
The second approach uses realized returns as the benchmark for assessing the cost of capital.
Specifically, we use time-series asset pricing regressions (based on the conventional three-factor model) to examine whether mimicking factors for the earnings attributes are priced incrementally to known risk factors. Results of these tests are broadly similar to those of the cross-sectional tests, in that all earnings attributes are individually associated with the cost of capital in the predicted direction. In conditional tests, we find that earnings quality has the largest cost of capital effect of all of the earnings attributes we consider and persistence has statistically positive but smaller effects. In contrast to results obtained from cross-sectional regressions, value relevance (as well as the other market-based attributes) is not reliably associated with the cost of capital in the time-series analyses, once we include all seven earnings attributes.
Each approach has its advantages and limitations. The main benefit of the cross-sectional approach lies in its focus on ex ante costs of equity capital, as opposed to cost of equity measures based on realized returns. 3 The limitation of the cross-sectional tests is that the sample is restricted to VL firms with the data required by our tests. To show that our results are not driven either by the use of ex ante measures or by features of the sample, we also examine measures based on realized returns; these timeseries tests provide three kinds of insights. First, they provide an independent (from the cross-sectional tests) source of evidence that earnings attributes are incorporated in investors' resource allocation decisions, as reflected in the cost of equity capital. Second, they demonstrate consistency between the analyst-based, ex ante cost of capital estimates and investor-based, ex post cost of capital estimates.
Third, the use of factor mimicking portfolios, rather than the attributes themselves, supports the generalizability of the results because it allows us to examine the cost of capital effects of earnings attributes for all firms with at least 24 monthly returns over 1975-2001 (18,786 firms) .
The earnings attributes we consider are jointly determined by management's reporting decisions and by innate features of firms' operating environments. Therefore, the cost of capital effects we document also reflect the joint influences of reporting decisions and operating environments. While it is beyond the scope of this paper to fully separate the cost of capital effects associated with reporting decisions from those associated with intrinsic or innate firm attributes, we do provide an exploratory analysis of the incremental effects of earnings attributes after controlling for the innate volatility of firms' operating environments, as proxied by the standard deviation of cash flows. We find that innate volatility explains a significant portion of the variation in the cost of equity capital, and that earnings quality continues to have a statistically reliable, albeit reduced, effect as well.
We believe our study makes two kinds of contributions. First, we extend previous research which has considered desirable attributes of earnings one or a few at a time; we consider seven widely used attributes both individually and conditional on all the others. Second, because we choose a specific measure of the benefit to be gained from desirable earnings attributes, we are able to provide evidence on which earnings attributes investors emphasize in their capital allocation decisions, as summarized in the cost of equity capital. We also estimate the magnitude of the benefits conferred by each attribute.
We interpret our results as suggesting that favorable accounting-based earnings attributes, particularly high earnings quality and earnings persistence, confer a greater capital market advantage than do favorable market-based attributes. One implication is that accounting standard setters, who use decision usefulness as the benchmark to calibrate standard setting decisions, need not be as concerned as previous research might suggest about the apparent declining value relevance of earnings, or about the ability of earnings to impound bad news more quickly than good news.
The rest of the paper proceeds as follows. The next section frames our research questions in the context of the relevant literature. Section 3 describes the sample, the data and the construction of the test variables. Section 4 reports the results of the cross-sectional tests, and section 5 reports the results of the time-series tests. Section 6 reports the results of several additional tests, and section 7 summarizes and concludes.
Background, Motivation and Description of Earnings Attributes
Academic accounting research, as well as practice-oriented studies and textbooks, describes desirable attributes of accounting earnings. For example, research examining the value relevance of a particular income element or accounting disclosure presumes that value relevance is (or should be) a sought-after attribute. However, prior research tends to focus on one or two earnings attributes at a time, and to use differing (sometimes unstated) reference constructs for capturing desirability. Our analysis uses research which demonstrates capital market consequences of firm-specific information to support the choice of cost of equity capital as a reference construct against which to calibrate earnings attributes.
That is, we consider the cost of equity to be a key investor-driven indicator of the consequences of differences across firms in the attributes of earnings. The strength of the association between a given earnings attribute and the cost of capital is a quantitative measure of the desirability of that attribute from the perspective of capital allocation decisions of investors as summarized in the cost of equity capital. In an international context, Bhattacharya, Daouk and Welker [2003] examine the association between country-level measures of the average cost of equity and earnings opacity; the latter is defined as a composite measure of earnings aggressiveness, loss avoidance, and smoothness. Each of these studies predicts and finds a relation between the information factor they consider and the cost of capital. 4 Our research is premised on the existence of this relation. 1986-1998, are sensitive to the cost of equity proxy: earnings aggressiveness is positively associated with their dividend-based cost of equity estimates, while loss avoidance is positively associated with the international pricing model-based cost of equity estimates; in neither case does a country's earnings smoothness have a measurable effect on its cost of equity. 5 We frame our investigation of earnings attributes from a rational asset pricing perspective, which views information factors as risk factors (see Easley and O'Hara [2001] for a formal rational equilibrium model of priced information risk). An alternative perspective views pricing effects of information factors as anomalies that reflect investor irrationality. Because it is not possible to distinguish between these perspectives (Brav and Heaton [2002] ) and because this distinction does not bear on our research question or our design, we do not take a stance on whether the cost of capital effects we document reflect rational pricing or some form of investor irrationality.
Earnings attributes
We build on academic and practitioner studies that propose specific earnings attributes as desirable outcomes of the financial reporting process. We organize our discussion of this research around the seven earnings attributes we consider. Descriptions of how we measure each attribute are contained in section 3.
Earnings quality. Several approaches to assessing earnings quality take cash as the reference construct; earnings quality increases as earnings are closer to cash (e.g., Penman [2001, p. 611] ).
Analysts (e.g., Harris, Huh and Fairfield [2000] ) sometimes point to this attribute as particularly desirable. Dechow and Dichev [2002] propose and test a measure of earnings quality that captures the mapping of current accruals into last-period, current-period and next-period cash flows, and Francis et al.
[ 2002] demonstrate that this measure of earnings quality is associated with measures of the cost of both debt and equity capital. We use the Dechow-Dichev measure to capture the quality attribute of earnings.
Persistence is viewed as a measure of earnings sustainability; persistent earnings are desirable because they are recurring (e.g., Penman and Zhang [2002] ). Analysts sometimes focus on sustainable or recurring earnings (see, for example, chapter 6 of AICPA [1994] ). Greater earnings persistence has been shown to be associated with larger slope coefficients relating returns to earnings (Kormendi and Lipe [1987] ; Easton and Zmijewski [1989] ; Collins and Kothari [1989] ).
Predictability. Following Lipe [1990] , we define this construct as the ability of earnings to predict itself. Predictability is an element of relevance in the FASB's Conceptual Framework, and is therefore a desirable earnings attribute from the perspective of standard setters. Predictability is also valued by analysts (see, for example, the AIMR's description of the distinction between financial reporting and financial analysis; AIMR [1993] ), and is an essential component of valuation (see, for example, Lee [1999] for a discussion).
Smoothness. Discussions of the benefits of smooth earnings include Ronen and Sadan [1981] ,
and Chaney and Lewis [1995] . Arguments that smoothness is a desirable earnings attribute derive from the view that managers use their private information about future income to smooth out transitory fluctuations and thereby achieve a more representative, hence more useful, reported earnings number.
We follow Leuz, Nanda and Wisocki [2003] in using cash flows as the reference construct for unsmoothed earnings, and measure smoothness as the ratio of income variability to cash flow variability.
Value relevance. This construct is often measured as the ability of earnings to explain variation in returns, where greater explanatory power is viewed as desirable. The reference construct is therefore stock prices or stock returns. One stream of this research interprets value relevance as a measure of usefulness (e.g., Collins, Maydew and Weiss [1997] ; Francis and Schipper [1999] ). This interpretation rests on the view that value relevance measures capture combined relevance and reliability, two key concepts in the FASB's Conceptual Framework (for an extended discussion, see Barth, Beaver and Landsman [2001] ).
Timeliness and conservatism. These two attributes derive from the view that accounting earnings is intended to measure economic income, defined as changes in market value of equity (see, for example, Ball, Kothari and Robin [2000] ). Conservatism differs from timeliness in that it reflects the ability of accounting earnings to differentially reflect economic losses (measured as negative stock returns) and economic gains (measured as positive stock returns). The reference construct for both timeliness and conservatism is therefore stock returns, but the two constructs differ in that timeliness does not distinguish between positive and negative returns and conservatism focuses on the latter. Both measures are based on reverse regressions of earnings on returns; timeliness is the explanatory power of the regression and conservatism is the ratio of slope coefficients on negative returns to slope coefficients on positive returns. 6 Combined timeliness and conservatism are sometimes described as "transparency," a desirable attribute of accounting earnings (see, for example, Ball et al.) .
Sample, Data and Variable Measurement
Our sample covers the 27-year period, t=1975-2001. We calculate our proxies for the earnings attributes over rolling 10-year windows; a firm is included in the year t sample if the necessary data to calculate the attribute proxies are available in years t-9 to t. To mitigate concerns that differences in sample composition drive results comparing accounting-based and market-based attributes, we further require that data on all seven attributes are available for each firm-year. Table 1 shows that the number of firms meeting these requirements (the "Full Sample") ranges from 678 to 1,997 per year, for an average of 1,471 firms per year. In total, the Full Sample contains 3,917 distinct firms. Table 1 shows that the number of firms meeting these requirements (the "VL Sample") ranges between 524 and 1,022 firms per year, with an average of 790 firms per year. In total, the VL Sample contains 1,865 distinct firms. In terms of representativeness, Table 1 shows that the VL Sample covers, on average, 47% of the total CRSP market capitalization. Our analyses require measures of the seven earnings attributes that we study. Our construction of these measures is based on prior research, as is our classification of the measures as accounting-based (that is, measured by reference to accounting information only) and market-based (measured by reference to both stock returns and accounting information). The results of our analyses are not necessarily generalizable to alternative measures of the attributes (e.g., a measure of earnings persistence based on market information, or a measure of value relevance based on accounting data only).
CofC
We measure the seven attributes on a firm-and year-specific basis, using the relevant accounting and/or market information for rolling 10-year windows, t-9,…,t. The use of the firm as its own benchmark mitigates concerns that differences among firms in a given industry give rise to noisy measures of the constructs, as would be the case if we measured the attributes by reference to industry norms. The disadvantage of the firm-specific approach relative to an industry-approach is that the former requires a time-series of observations about each firm; the latter requires only a sufficient size crosssection of firms in a given industry at a point in time. The time-series requirement (10 years, in our analyses) biases our sample toward surviving firms, which are likely to be larger and more successful than firms that do not meet this data requirement. A bias toward larger, successful firms will, if anything, bias against finding effects in our analyses, since it likely reduces variation in the attributes we study.
Overall, we believe that the greater precision afforded by the use of the firm as its own benchmark offsets the sample bias (in the cross-sectional tests) toward larger, more successful firms. 
where = firm j's total current accruals in year t, ;
Assets = firm j's average total assets in year t and t-1 , j t CFO , = cash flow from operations in year t, is calculated as net income before extraordinary items less total accruals (TA), where TA , For each firm-year, we estimate (1) using rolling 10-year windows. These estimations yield 10 firm-and year-specific residuals, , j t ν , t = t-9,…,t which form the basis for the earnings quality metric, Following previous research (e.g., Lev [1983] ; Ali and Zarowin [1992] ) we measure earnings persistence ( ) as the slope coefficient estimate, Persistence 1, j φ , from an autoregressive model of order one (AR1) for annual earnings:
9 We use the indirect (balance sheet) approach to estimate accruals rather than the direct (statement of cash flow) approach. Although the former suffers from measurement error in accruals, especially for firms with merger and acquisition activity or discontinued operations (Hribar and Collins [2002] ), it allows us to calculate accruals for a larger sample of firms and over a longer period than is possible with the direct approach. In particular, the direct approach requires data from the statement of cash flows, which is not available prior to 1988, the year in which SFAS No. 95 was effective. A 10-year data requirement would, therefore, restrict our sample to firms with the necessary data in the sub-period 1999-2001.
For each firm-year, we estimate (2) using maximum likelihood estimation and rolling 10-year windows.
This procedure yields firm-and year-specific estimates of 1, j 10 We use an AR1 model (with drift) of annual earnings, rather than a higher order specification suggested by Finger [1994] and Baginski, Lorek, Willinger and Branson [1999] , because we wish to estimate firm-specific persistence measures for a broad sample of firms over rolling 10-year windows. Using higher order specifications increases the number of parameters to be estimated, and therefore, increases the length of the time-series needed for the estimation; in turn, this restricts the sample firms to those with the necessary data. Conservatism displays significantly positive Spearman correlations (of about 0.04 or less), and zero or negative Pearson correlations, with the accounting attributes. On the whole, this evidence suggests relatively little overlap between the accounting-based attributes and the market-based attributes.
As noted earlier, each of the earnings attributes is measured for each firm and fiscal year. To conform these yearly observations to the quarterly VL data (used in the cross-sectional tests) and the monthly CRSP returns (used in the time-series portfolio regression tests), we assign the value of each yearly attribute to the months comprising that fiscal year. To ensure that these data are available to investors, we lag the assignments by three months, to allow for the 90-day 10K filing period. 13 As 
Cross-Sectional Tests
The analyses reported in this section use the quarterly VL-based ex ante cost of equity estimates, control variables and earnings attributes. For these tests, our control variables are risk proxies known to influence the cost of capital: beta, firm size, and book-to-market ratio (Fama and French [1993] ). 14 We measure firm j's beta (Beta) in year t using the CAPM, estimated using monthly returns data over rolling 10-year windows; we require a minimum of 24 monthly returns for the CAPM estimation. Firm size (Size) is measured as the log of firm j's market value at the end of fiscal year t-1. The book-to-market ratio (BM) equals the log of firm j's book value of equity (Compustat #60) divided by its market value of equity, both measured at the end of fiscal year t-1. Similar to the earnings attributes, we assign values of Beta, Size and BM to each quarter with a 3-month lag to ensure the information is known to the market.
To compare coefficient estimates across attributes, we rank each attribute each year, and form deciles. Firms in the top decile (decile 1) have the smallest values of the attribute, while firms in the bottom decile (decile 10) have the largest values of the attribute. Given our attribute measures, this ordering places firms with the best (worst) characterization of the attribute in the top (bottom) deciles.
We begin by examining the relationship between the implied cost of equity and earnings attributes for each calendar quarter q, controlling for risk proxies: 
We use the decile rank of each attribute, rather than its raw value, because the resulting coefficient estimates can be interpreted as the incremental cost of equity associated with adjacent deciles; also, the use of rank values alleviates the effects of extreme observations. To mitigate concerns about crosssectional dependencies in the data, we estimate (5) for each of the Q=108 calendar quarters during 1975-2001. We report the mean of the 108 coefficient estimates, and assess statistical significance using the time-series standard errors of the 108 estimates (Fama and MacBeth [1973] ). To contrast the cost of capital effects of the attributes more directly, we evaluate the incremental contribution of each attribute, in the presence of the others, to explaining implied costs of equity: Table 5 . These results show that both sets of attributes add significantly to known risk proxies in explaining cross-sectional variation in costs of capital. In particular, we find that the set of accounting-based attributes adds an average of 2.3 percentage points in explanatory power (the average is calculated across the Q=108 regressions), reliably different from zero at <.0001 level. This increment corresponds to a 16% increase over the explanatory power of the base model (14.3% reported in panel A, Table 4 ). The incremental explanatory power provided by the market-based attributes is smaller, averaging 0.5 percentage points (t-statistic = 6.01), or a 3.5% increase over the explanatory power of the base model. In unreported tests comparing the difference in incremental R 2 s provided by accounting-based attributes versus market-based attributes (that is, the mean of 2.3 percentage points versus the mean of 0.5 percentage points), we find that accounting-based attributes provide significantly more explanatory power.
We draw several inferences from the results of the cross-sectional tests reported in Tables 4 and   5 . First, each earnings attribute we consider is individually associated with the cost of equity capital in the predicted way. Second, accounting-based earnings attributes explain substantially more of the variation in ex ante estimates of the cost of equity than do market-based earnings attributes. Third, among the accounting-based earnings attributes, earnings quality is the most priced characteristic, followed by persistence. Once we condition on quality and persistence, earnings predictability and smoothness are valued substantially less or not at all. Fourth, among the market-based earnings attributes, only value relevance is consistently associated with ex ante cost of capital estimates, once we condition on all earnings attributes.
Time-Series Tests
Our time-series tests investigate the effects of earnings attributes on equity costs of capital, as evidenced by the loadings on, and incremental explanatory of, attribute factors in firm-specific assetpricing regressions. We begin by calculating a factor mimicking portfolio for each of the k earnings attributes,
Factor , equal to the difference between the equally-weighted monthly returns of firms in the bottom three attribute deciles (deciles 8, 9 and 10) and the equally-weighted returns of firms in the top three deciles (deciles 1, 2 and 3). 16 Following convention, we describe a factor mimicking portfolio as a "factor." This procedure yields a series of m=324 monthly k m
Factor returns for each of the k=7 attribute factors. We assess the importance of each attribute factor in explaining asset prices by augmenting the standard 3-factor pricing regression with
where firm j's return in month m; Variants of equation (7) are estimated on a firm-specific basis for all listed firms with at least 24 monthly CRSP returns. Because our tests require data only on the attribute factors (which are based on monthly stock returns), and not on the underlying data supporting these factors (the earnings attributes themselves), these tests are not restricted to firms in the Full Sample. Stated differently, we use data on the earnings attributes for firms in the Full Sample to create the attribute factors,
Factor , which can then be correlated with the returns of any firm with returns data. The only requirement we impose in the timeseries tests is that the firm have at least 24 monthly returns observations to estimate (7); in total J=18,786 16 Our construction of the attribute factors follows Carhart's [1997] construction of a price momentum factor. Our results are not sensitive to whether we equally-weight or value-weight securities in the attribute mimicking portfolios. Results are also not sensitive to the cutoffs used to form the factor; specifically, we draw similar inferences if we form the factor using the difference between the top and bottom 1, 2 or 4 deciles. distinct firms meet this requirement (the "Traded Sample"). 17 Table 1 shows that firms in the Traded Sample comprise, on average, 99.2% of the total CRSP market capitalization.
To benchmark our results, we estimate (7) excluding all of the attribute factors. Panel A, Table 6 reports the mean coefficient estimates and adjusted R 2 s for the resulting 3-factor pricing regressions, calculated across the J firm-specific regressions; t-statistics are based on the standard errors from the J coefficient estimates. Consistent with Fama and French [1993] , we find that the market risk premium
, the size factor (SMB) and the book-to-market factor (HML) have significant positive loadings (t-statistics range between 21 and 156). The mean firm-specific adjusted R 2 for the 3-factor regression is 14.2%.
The remaining panels in Table 6 18 Unlike the comparisons of point estimates on the decile ranks of the attributes in section 4, it is not straightforward to compare the magnitudes of the point estimates of the factor loadings because the factors themselves differ across attributes. While we note that the mean values of the factors for earnings quality and earnings persistence are noticeably larger than other attribute factors (27-29 bp per month for quality and persistence versus less than 11 bp per month for the others, not reported), we are hesitant to draw inferences from these means because, like the known risk factors, the attribute factors display considerable over-time variation. As Fama and French [1997] discuss in the context of the Mkt F R R − , SMB and HML, it is difficult to draw inferences about the magnitude of cost of capital effects when the standard error around the mean factor value is large. As a benchmark, Fama and French [1997, In addition to considering the effects of each attribute individually, we consider them as sets and all together. Results based on estimations of (8) are shown in Table 7 :
Model 1 Table 7 also reports the increase in adjusted R 2 s from adding the accounting-based attributes to the 3-factor model relative to adding the market-based attributes. The average increase in adjusted R 2 is 2.3 percentage points (t-statistic = 43.96) for the accounting-based attribute factors, and 0.5 percentage points (t-statistic = 12.67) for the market-based attribute factors. These increments correspond to increases of 16% and 3%, respectively, over the explanatory power of the base 3-factor model (14.2%, reported in panel A, Table 6 ). The difference in means (2.3% versus 0.5%) is significant at the .00 level (not reported), indicating that accounting-based attribute factors add more to 3-factor pricing regressions than do market-based attribute factors.
We draw the following inferences from the time-series tests reported in Tables 6 and 7 all tests, we find that earnings quality is the most important attribute, vis-à-vis our measure of investor resource allocation decisions, in terms of explanatory power. Third, similar to the cross-sectional tests, we find that accounting-based earnings attributes add significantly more explanatory power to a 3-factor model than do market-based attributes.
Additional Tests
In this section we report the results of three additional tests. Our first test examines the sensitivity of the results to the choice of the benchmark model of expected returns. We repeat all tests using the CAPM rather than the 3-factor model; a summary of the CAPM-based multivariate results is reported in We repeat the tests in Tables 4-7 replacing the market-based measure of conservatism with Cscore; a summary of the main multivariate results is reported in Table 9 . 21 Results of the cross-sectional tests (panel A) show that the coefficient estimates on C-score do not differ significantly from zero. In contrast, the market-based measure of conservatism was associated with a point estimate of 0.028 (tstatistic = 2.47) when only market-based attributes are considered (Table 5 ). Turning to the time-series 19 The effect of conservatism on the quality of earnings is captured by Penman and Zhang's Q score,
, where Q it thus captures firm-specific current period reserves relative to last period's reserves and the current industry median reserves. They view highly conservative earnings as being of low quality (hence undesirable), so that a zero Q value is most desirable and large positive or large negative Q values are undesirable. Results using the absolute value of Q as an accounting-based measure of conservatism show smaller and less significant cost of capital effects than the C score, so we focus only on the latter. 20 In particular, Penman and Zhang require that a firm have a positive value for at least one of the reserve items (LIFO reserve, estimated R&D assets or estimated advertising assets). 21 For brevity, we do not tabulate for this sub-sample the results of tests adding each earnings attribute, one at a time, to the 3-factor model. These results are similar to those shown in Tables 4 and 6 . In particular, the coefficient estimate on the decile rank value of C-score is 0.084 (t-statistic = 3.88) and the loading on Factor C-score is 0.153 (tstatistic = 10.79).
tests (panel B), the loading on Factor C-score is reliably negative in Model 1, indicating that in the presence of other accounting-based earnings attributes, firms with more conservative earnings pay a premium relative to firms with less conservative earnings. The significant marginal negative association maintains when all earnings attributes are considered (Model 3). Most importantly, the main findings from the prior tables are not affected by the use of C-score: we continue to find that earnings quality dominates the other attributes, with some evidence (from the cross-sectional tests) that earnings persistence and value relevance are also important factors explaining variation in the cost of equity capital.
As previously noted, the earnings attributes we consider are jointly determined by management's reporting decisions and by innate or intrinsic factors, such as firms' operating environments. Our third test presents an exploratory analysis which attempts to separate these two influences on the cost of equity capital. Specifically, we attempt to control for the intrinsic portion of earnings attributes by including the rolling 10-year standard deviation of cash flow from operations (scaled by beginning total assets),
σ , as a measure of the innate volatility of firms' operating environments. We examine the incremental effects of the earnings attributes conditional on ( ) CFO σ as well as known risk factors.
Results of this investigation are reported in Table 10; Table 5 (416 bp). Inspection of the results in Table 10 shows that the inclusion of (CF ) O σ has the largest effects on the coefficient estimates and factor loadings for earnings quality (where they decrease)
and smoothness (where they increase). 22 Conditioning on ( ) CFO σ has little effect on the magnitude or significance of the coefficient estimates for the market-based earnings attributes. On the whole, these results suggest that while innate characteristics of firms' operating environments explain a significant portion of the variation in the cost of equity capital, a material amount of variation remains to be explained by other factors, the most important of which is the earnings quality attribute.
Summary and Conclusions
We draw on prior research to identify earnings attributes that are posited as desirable or advantageous, with the implication that the financial reporting function (including standard setters, preparers, auditors and enforcement authorities) should strive to report earnings with these attributes. The attributes we consider -quality, persistence, predictability, smoothness, value relevance, timeliness and conservatism -have been used individually or sometimes in pairs in prior studies to capture beneficial features of earnings. However, the benefits of the attributes are typically specific to the setting considered, so it is not possible to assess whether the earnings attributes are statistically and economically ) 22 The pairwise correlation between the decile ranks (and raw values) of (CFO and Quality is about 0.60 (p-value Table 10 captures the volatility of earnings. distinct, and whether one or a few of the attributes dominate the others. We calibrate these earnings attributes against a single summary outcome indicator of investors' capital allocation decisions (the cost of equity capital) to learn which attributes are viewed by investors as conferring the greatest capital market advantage, as measured by a decreased cost of equity capital.
We use two complementary estimation approaches and samples. The first approach applies cross-sectional estimation to a sample of Value Line firms. For this approach, our cost of capital measures are ex ante estimates derived from Value Line analysts' target share prices and their forecasts of dividends and dividend growth rates. The second approach uses firm-specific time-series estimations of 3-factor asset pricing regressions augmented by earnings attributes. Because we use attribute mimicking portfolios and not the attribute measures themselves, the time-series sample includes all firms with sufficient returns to estimate the firm-specific asset pricing regressions.
Consistent with expectations based on previous research, we find a statistically reliable association, in both cross-sectional and time-series tests, between each attribute considered individually and measures of the cost of equity capital. When we estimate conditional associations that include all seven earnings attributes, we find that the accounting-based earnings attributes (quality, persistence, predictability and smoothness) dominate the market-based attributes (value relevance, timeliness and conservatism). In cross-sectional tests, both earnings quality and earnings persistence have strong conditional effects on the cost of equity capital, as does the market-based attribute value relevance. In time-series tests, only the two accounting-based attributes, quality and persistence, have significant conditional effects. We also find conditional negative effects for predictability in both the cross-sectional and time-series specifications, and for all three market-based attributes in the time-series specification.
These findings are robust to several sensitivity checks including the choice of benchmark model of expected returns (3-factor versus CAPM) and the use of an accounting-based versus a market-based measure of conservatism. When we control for the innate volatility of the firm's operating environment, as proxied by the standard deviation of cash flows, we find that earnings quality continues to have a statistically reliable association with the cost of equity capital, although the effect is about half that documented in our other tests. Once we control for innate volatility, results for persistence and value relevance are sensitive to the specification (cross-sectional versus time series estimation). The weight of the evidence suggests that, among the seven attributes we consider, earnings quality is the dominant attribute in terms of cost of capital effects, followed by earnings persistence and value relevance.
Conditional on our use of the equity cost of capital to summarize investors' capital allocation decisions, and on the specifics of our earnings attribute measures, we draw two inferences from these results. First, with respect to research that uses earnings attributes to compare earnings numbers (or more generally the reporting systems which produce the numbers), our results suggest that a focus on accounting-based attributes produces sharper results than a focus on market-based attributes. The two kinds of measures differ in their (implicit) assumptions about the function of earnings. That is, measures of accounting-based earnings attributes take cash or earnings itself as the reference construct, so the implicit assumption is that earnings are supposed to spread cash receipts and disbursements over reporting periods. In contrast, measures of market-based attributes take returns or prices as the reference construct, and assume that earnings should reflect the information in stock price changes. Second, with respect to the financial reporting function, our results suggest that the user or investor perspective on earnings is better captured by the accounting-based attributes earnings quality and persistence, possibly coupled with the market-based attribute value relevance, than by the accounting-based attributes predictability and smoothness and the market-based attributes conservatism and timeliness. . % Market Cap is the ratio of the market value of the indicated sample to the market value of the total CRSP population with share price and shares traded data available in December of the indicated year. (1 )
(1 )
where TP = VL 4-year out target price; DIV = VL forecast of next period dividends, and g = VL forecast of growth rate of dividends, and P = stock price nine days prior to the date of the VL report. Sample description and variable definitions: The sample consists of all firm-years in the Full Sample; see Table 1 for a description of this sample. All variables are measured each year for each firm, using rolling 10-year windows. Quality = the standard deviation of firm j's residuals from a regression of current accruals on lagged, current and future cash flows from operations; Persistence = the negative of firm j's slope coefficient from an AR1 model of annual earnings; Predictability = the square root of the error variance from firm j's AR1 model; Smoothness = the ratio of firm j's standard deviation of earnings before extraordinary items (scaled by assets) to the standard deviation of cash flows from operations (scaled by assets); Relevance = the negative of the adjusted R 2 from a regression of 15-month returns on the level and change in annual earnings (before extraordinary items); Timeliness = the negative of the adjusted R 2 from a reverse regression of annual earnings (before extraordinary items) on variables capturing positive and negative 15-month returns; Conservatism = the negative of the ratio of the coefficient on bad news (negative returns) to good news (positive returns) in the reverse regression.
a We report the mean values of each statistics calculated across all firm-years.
b Pearson (Spearman) correlations are reported above (below) the diagonal. Significance levels are shown in italics. Sample description and variable definitions: The sample consists of all firm-quarters included in the VL sample; see Table 1 for a description of this sample. CofC = ex ante cost of equity estimate; Beta = firm j's CAPM beta; Size = log of firm j's market value; BM = log of firm j's book-to-market ratio. Attribute = the decile rank of the noted attribute, see Table 3 for definitions of the attributes.
a Each quarter, q=1,…,108, we estimate the cross-sectional relation between CofC, known risk proxies (Beta, Size and BM), and the decile ranks of the earnings attributes considered separately. We report the mean of the coefficient estimates, across the Q=108 quarters; t-statistics are based on the standard errors of the time-series of Q estimates. Panel A shows results excluding all attributes; Panel B shows results for the accounting-based attributes considered individually; and Panel C shows results for the market-based attributes considered individually. b Each quarter Q=108, we assess the incremental explanatory power of the accounting-based attributes (Model 3 versus Model 2) and of the market-based attributes (Model 3 versus 1). We report the mean incremental explanatory power calculated across the Q estimates, along with t-statistics of whether that mean difference is reliably different from zero. Factor . We report the mean of the coefficient estimates, across the J estimates; t-statistics are based on the standard errors of the J estimates. Model 1 shows results for the set of accounting-based attribute factors; Model 2 shows results for the set of market-based attribute factors; and Model 3 shows results for all attribute factors. Tables 4 and 6. a The tests reported in panel A (panel B) are identical to those in Table 5 (Table 7) except we use the CAPM as the benchmark model of expected returns. Tables 4 and 6. a The tests reported in panel A (panel B) are identical to those in Table 5 (Table 7) except we replace the marketbased measure of conservatism with the accounting-based measure, C-score. Also, because data on C-score are not available for all VL firms, the sample used in the cross-sectional tests (panel A) differs from that reported in in Table 5 . Tables 4 and 6 ; also (CFO) σ = standard deviation of the firm's cash flows from operations, scaled by total assets, measured over rolling 10-year windows.
a Each quarter, q=1,…,108, we estimate the cross-sectional relation between CofC, known risk factors (Beta, Size and BM), the decile rank of (CFO) σ , and the decile ranks of the earnings attributes considered jointly. We report the mean of the coefficient estimates, across the Q=108 quarters; t-statistics are based on the standard errors of the time-series of Q estimates. Model 1 shows results for the set of accounting-based attributes; Model 2 shows results for the set of market-based attributes; and Model 3 shows results for all attributes. We also report the mean (across the Q estimates) incremental explanatory power of (CFO) σ for each model, along with t-statistics of whether that mean difference is reliably different from zero. Factor . We report the mean of the coefficient estimates, across the J estimates; t-statistics are based on the standard errors of the J estimates. Model 1 shows results for the set of accounting-based attribute factors; Model 2 shows results for the set of market-based attribute factors; and Model 3 shows results for all attribute factors. We also report the mean (across the J estimates) incremental explanatory power of for each model, along with t-statistics of whether that mean difference is reliably different from zero. 
